
Peridynamics as an upscaling of Molecular Dynamics

Pablo Seleson∗,‡, Michael L. Parks†,‡, and Max Gunzburger ∗

Peridynamics, an alternative model of continuum mechanics, was introduced in [2], where an in-
tegral formulation is presented. Peridynamics is a nonlocal model, accounting for the effects of
long-range forces. Certain quadrature-based discretizations of peridynamics have similar compu-
tational structure to molecular dynamics, as both methods compute the forces on a particle by
summing the forces from surrounding particles. This allows a straightforward implementation of
peridynamics within existing molecular dynamics codes [1].

We overview current peridynamic computational capabilities, then explore how the peridynamic
model can be cast as an upscaling of molecular dynamics by matching nonlocal molecular dynamics
models with peridynamics, and comparing their dispersion relations.
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